(19) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(11) 



EP 1 134 051 A1 



(12) 



EUROPEAN PATENT APPLICATION 



(43) 


Date of publication: 


(51) Int CI. 7 : B23G 5/06 




19.09.2001 Bulletin 2001/36 




Application number: 01105048.1 




(22) 


Date of filing: 01.03.2001 






L-Ztro 1 yi 1 elltr \J \*r\j I 1 LI aL> III 1 y OLdlco. 


\/ £-} ii ivtri) iui ». 




AT BE CH CY DE DK ES Fl FR GB GR IE IT Li LU 


• Sawabe, Teruo, c/o Miyagitanoi Co., Ltd. 




MC NL PT SF TR 


r\diLa*ijun, ivi i y d y i ^Jr j 




Designated Extension States: 


• Yokoyama, Isao, Tanol Mfg. Co., Ltd. 




AL LT LV MK RO SI 


Minamisaitama-gun, Sitama (JP) 






• Sato, Kazutoshi, c/o Miyagitanoi Co., Ltd. 


(30) 


Priority: 09.03.2000 JP 2000064427 


Katta-gun, Miyagi (JP) 


(71) 


Applicant: Tanoi Mfg. Co., Ltd. 


(74) Representative: Strehl Schiibel-Hopf & Partner 




Tokyo (JP) 


Maximtiianstrasse 54 






80538 Munchen (DE) 


(54) 


Thread forming tap and threading method 




(57) 


A thread-forming tap is provided to which a 


chamfer (4) and a parallel threaded portion (5) formed 



chamfer (4) can easily be mounted. The thread forming 
tap has a threaded portion (3) comprising a tapered 



continuously with the chamfer (4). The depth of the root 
of the chamfer (4) is set equal to that of the root of the 
parallel threaded portion (5) constantly. 
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Description 

[0001] The entire disclosure of Japanese Patent Ap- 
plication No. 2000-064427 filed on March 9, 2000 in- 
cluding specification, claims, drawings and summary is 
incorporated herein by reference in its entirety. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] The present invention relates to a thread form- 
ing tap and a threading method. 

Description of the Related Art 

[0003] As shown in Fig. 6, a conventional thread form- 
ing tap has a threaded portion 1 00 comprising a chamfer 
101 which is tapered to form a complete mountain-like 
(angle) shape (see inclination angle in Fig. 6), and a par- 
allel thread 102 which is formed continuously with the 
chamfer 101 . The thread forming tap also comprises a 
plurality of oil grooves disposed in a circumferential di- 
rection of the thread forming tap. 

[0004] When the thread forming tap is ground, as 
shown in Fig. 7, an end of the thread forming tap (raw 
material) W on the side of the threaded portion 100 and 
an end of the thread forming tap on the side of a shank 
1 03 are supported by center portions 1 04a and 1 04b of 
a thread grinder, the thread forming tap W is rotated and 
in this state, the thread forming tap W is constantly fed 
to a rotating grinding stone 1 05 to carry out a traverse 
grinding. 

[0005] In the conventional thread forming tap, since 
the chamfer 1 01 is tapered to form the complete moun- 
tain-like shape, the grinding stone 105 goes in and out 
from the chamfer 1 01 deeply (as compared with the par- 
allel thread 1 02) correspondingly at the time of grinding. 
[0006] Therefore, if the thread forming tap has a small 
diameter (like a miniature thread such as a hard disk), 
there is a problem that a tip end of the grinding stone 
1 05 abuts against the threaded portion-side center por- 
tion 1 04a to damage the latter and the chamfer 101 can 
not be formed. 

[0007] Further, according to the conventional grinding 
method, since the thread forming tap is fed constantly, 
in the chamfer 101 immediately before it is fed to the 
parallel thread 102, a pitch of any of a crest and a root 
of the thread is formed differently. 
[0008] Thus, at the time of tapping, in the chamfer 1 01 
immediately before it is fed to the parallel thread 102, 
an excessive force is applied to a front or rear flank of 
the thread, there is a problem that an amount of heat is 
increased, and this shortens the life of the tap. 

SUMMARY OF THE INVENTION 

[0009] The present invention has been accomplished 



in view of the above circumstances, and it is an object 
of the invention to provide a thread forming tap to which 
a chamfer can easily be mounted, and a general thread- 
ing method. 

5 [0010] To achieve the above object, according to the 
present invention, there is provided a thread forming tap 
having a threaded portion comprising a tapered chamfer 
and a parallel threaded portion which is formed contin- 
uously with the chamfer, wherein a depth of root of the 

10 chamfer is set equal to that of a root of the parallel 
threaded portion constantly. 

[0011] The invention also provides threading method 
of a thread forming tap having a threaded portion com- 
prising a tapered chamfer and a parallel threaded por- 

'5 tion which is formed continuously with the chamfer, 
wherein after a parallel portion from the chamfer to the 
parallel threaded portion is continuously ground, a front 
flank to a rear flank of the chamfer are ground while al- 
ternately and gradually changing a feeding ratio be- 

20 tween a tip end and a rear end of the chamfer and then , 
an outer diameter portion of the chamfer is ground. 
[0012] The invention also provides a threading meth- 
od wherein a front flank and a rear flank of a thread are 
formed while alternately and gradually changing a feed- 

25 ing ratio between a tip end and a rear end of threaded 
portion and then, a parallel threaded portion is formed 
and thereafter, an outer diameter portion of the thread 
is ground. 

30 BRIEF DESCRIPTION OF THE DRAWINGS 
[0013] 

Fig. 1 is a side view of a thread forming tap accord- 
35 ing to a first embodiment of the present invention; 

Fig. 2 is an enlarged view of a threaded portion of 
the thread forming tap; 

Fig. 3 is a view showing a conception of a threading 
method of the invention; 
40 Figs. 4 are views showing steps of the threading 
method: 

Figs. 5 are views showing steps of a forming meth- 
od of a thread forming tap according to a second 
embodiment of the invention; 
45 Fig. 6 is an enlarged view of a threaded portion of 
a conventional thread forming tap; and 
Fig. 7 is a view showing a conception of a forming 
method of the conventional thread forming tap. 

50 DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0014] A thread forming tap and a threading method 
of the present invention will be explained in detail based 
55 on embodiments. 



2 



JNSDOCID <EP 1 134051A1_I_> 



3 



EP 1 134 051 A1 



4 



[First Embodiment] 

[0015] Fig. 1 is a side view of a thread forming tap 
according to a first embodiment of the present invention, 
Fig. 2 is an enlarged view of a threaded portion of the 
thread forming tap, Fig. 3 is a view showing a conception 
of a threading method of the invention and Figs. 4 are 
views showing steps of the threading method. 
[0016] As shown in Fig. 1 . a thread forming tap 1 com- 
prises a shank 2 having a rear end 2a to be chucked by 
a taping machine. The rear end 2a has a substantially 
rectangular cross section. The thread forming tap 1 also 
comprises a threaded portion 3 for threading a prepared 
hole formed in a member to be ground (not shown). 
[0017] As shown in Fig. 2, the threaded portion 3 in- 
cludes a tapered chamfer 4 (see inclination angle in Fig. 
2) and a parallel threaded portion 5 which is formed con- 
tinuously with the chamfer 4, and a plurality of oil 
grooves (not shown) disposed in the circumferential di- 
rection. 

[0018] In this embodiment, a depth of root of the 
chamfer 4"is set equal to that of the root of the parallel 
threaded portion 5 constantly (about root truncation H/ 
4) and the crest is inclined with the same pitch. 
[0019] The thread forming tap 1 is produced by a 
forming method (threading grinding method) shown in 
Figs. 3 and 4. 

[0020] First : as shown in Fig. 3, a grinding stone 10 
having a thread grinding portion 10a corresponding to 
a shape of thread of the thread forming tap 1 to be 
formed, and an outer diameter grinding portion 10b for 
equally forming outer diameter of the parallel threaded 
portion 5 is formed by a diamond rotary dresser or the 
like, and is set on a thread grinder shown in Fig. 7. 
[0021] At the time of thread grinding, as shown in Fig. 
4(a), a parallel portion from the chamfer 4 to the parallel 
threaded portion 5 is continuously ground to form the 
thread of the parallel threaded portion 5. 
[0022] Then, as shown in Fig. 4(b), a front flank por- 
tion of the chamfer 4 is ground one or more times. At 
that time, a feeding ratio (per one revolution at constant 
speed) of the thread forming tap (raw material) 1 or the 
grinding stone 10 from a tip end to the rear end of the 
chamfer 4 is gradually reduced. 

[0023] Next, as shown in Fig. 4(c), a rearflank portion 
of the chamfer 4 is ground one or more times. At that 
time; reversely, the feeding ratio (per one revolution at 
constant speed) of the thread forming tap (raw material) 
1 or the grinding stone 10 from the tip end to the rear 
end of the chamfer 4 is gradually reduced. 
[0024] Lastly, as shown in Fig. 4(d), the outer diame- 
ter portion of the chamfer is ground using the thread 
grinding portion 1 0a of the grinding stone 1 0 or another 
grinding stone. 

[0025] in this manner, the depth of root of the chamfer 
4 is set equal to that of the root of the parallel threaded 
portion 5 constantly and the crest is inclined with the 
same pitch, and the thread forming tap 1 is produced. 



In the above steps, the grinding step of the front flank 
and the grinding step of the rear flank may be ex- 
changed. 

[0026] By producing the thread forming tap 1 in this 

5 manner, an amount of going in and out of the grinding 
stone 1 0 at the time of the thread grinding is reduced (to 
the depth of the root of the parallel threaded portion 5 
at the maximum), even if the diameter of the thread 
forming tap is small the tip end of the grinding stone 1 0 

10 does not abut against the center portion on the side of 
the threaded portion, the center portion is not damaged 
and thus, the chamfer can be formed easily and reliably. 
[0027] In the above producing steps, since the front 
flank and the rearflank of the chamfer 4 are ground while 

15 changing the feeding ratio. Therefore, even in the cham- 
fer 4 immediately before it moves to the parallel thread- 
ed portion 5, the crest and the root can be ground with 
the same pitch. Thus, at.the time of tapping, an exces- 
sive force is not applied to the front or rear flank of the 

20 thread due to uneven pitches like the conventional ex- 
ample, the amount of heat is not increased, and the life 
of the tap is not shortened. ." 

[Second Embodiment] 

25 

[0028] Figs. 5 are views showing steps of the forming 
methods of a thread forming tap according to the second 
embodiment of the invention. 

[0029] The grinding operation of the front flank and 
30 the rear flank in the forming method of the first embod- 
iment is carried out before the parallel portion is ground. 
The working effect is the same as that of the first em- 
bodiment. In this embodiment also, the grinding step of 
the front flank and the grinding step of the rear flank may 
35 be exchanged. 

[0030] In this forming method of this embodiment, 
since the front and rear flanks are ground while chang- 
ing thefeeding ratio before the parallel portion is ground, 
thread having discontinuous pitch can be formed, and 
^0 threaded portion of various reed can be formed with one 
tool. 

[0031] Therefore, the forming method of this embod- 
iment is not limited to the thread grinding of the thread 
forming tap, and can be applied to grinding or cutting 
45 operations of other thread (spindles, lead screws, nuts, 
chamfers of roll threading dies). 

[0032] The present invention is not limited to the 
above embodiments, and various modifications can be 
made without departing from the subject matter of the 

50 invention of course. 

[0033] The thread forming tap of the invention has a 
threaded portion comprising a tapered chamfer and a 
parallel threaded portion which is formed continuously 
with the chamfer, and a depth of root of the chamfer is 

55 set equal to that of a root of the parallel threaded portion 
constantly. Therefore, an amount of going in and out of 
the grinding stone at the time of the thread grinding is 
reduced, even if the diameter of the thread forming tap 
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is small, the tip end of the grinding stone does not abut 
against the center portion on the side of the threaded 
portion, the center portion is not damaged and thus, the 
chamfer can be formed easily and reliably. 
[0034] In the threading method of the invention of a 
thread forming tap having a threaded portion comprising 
a tapered chamfer and a parallel threaded portion which 
is formed continuously with the chamfer, after a parallel 
portion from the chamfer to the parallel threaded portion 
is continuously ground, a frontflankto a rear flank of the 
chamfer are ground while alternately and gradually 
changing a feeding ratio between a tip end and a rear 
end of the chamfer and then, an outer diameter portion 
of the chamfer is ground. Therefore, even in the chamfer 
immediately before it moves to the parallel threaded por- 
tion, the crest and the root can be ground with the same 
pitch. Thus, at the time of tapping, an excessive force is 
not applied to the front or rear flank of the thread due to 
uneven pitches like the conventional example, the 
amount of heat is not increased, and the life of the tap 
is not shortened. 

[0035] Inthethreading method of the invention, a front 
flank and a rear flank of a thread are formed while alter- 
nately and gradually changing a feeding ratio between 
a tip end and a rear end of threaded portion and then, 
a parallel threaded portion is formed and thereafter an 
outer diameter portion of the thread is ground. There- 
fore, thread having discontinuous pitch can be formed, 
and threaded portion of various reed can be formed with 
one tool. 



formed and, thereafter, an outer diameter portion of 
the thread is ground. 
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Claims 

1. A thread forming tap having a threaded portion (3) 35 
comprising a tapered chamfer (4) and a parallel 
threaded portion (5) formed continuously with the 
chamfer (4), wherein the depth of the root of the 
chamfer (4) is set equal to that of the root of the 
parallel threaded portion (5) constantly. 40 

2. A threading method using a thread forming tap 
which has a threaded portion (3) comprising a ta- 
pered chamfer (4) and a parallel threaded portion 

(5) formed continuously with the chamfer (4), 4 $ 
wherein after a parallel portion from the chamfer (4) 
to the parallel threaded portion (5) has been contin- 
uously ground, a front flank to a rear flank of the 
chamfer (4) are ground while alternately and grad- 
ually changing the feeding ratio between thetip end 50 
and the rear end of the chamfer (4), whereupon an 
outer diameter portion of the chamfer (4) is ground. 

3. A threading method wherein the front flank and the 
rear flank of a thread are formed while alternately 55 
and gradually changing the feeding ratio between 

the tip end and the rear end of a threaded portion 
(3), whereupon a parallel threaded portion (5) is 
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FIG. 4 (a) 



GRIND PARALLEL PORTION 



GRIND 




FIG .4 <b) 

GRIND FRONT FLANK 




FIG. 4 ( C ) 

GRIND REAR FLANK 




FIG. 4 (d) 

GRIND OUTER DIAMETER PORTION OF CHAMFER 
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FIG .5 (a) 

GRIND REAR FLANK 




FIG .5 (b) 

GRIND FRONT FLANK 




FIG .5 (d)" 

GRIND OUTER DIAMETER PORTION OF CHAMFER 
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